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UHRUJDQL]DWLRQSKHQRPHQDDQGPHWDVWDELOLWLHVRI WKHSRO\PHUFDQEHPHDVXUHG0DWKRW3\GDHWDO ,I WKH
KHDWLQJUDWHLVORZPHWDVWDEOHVWUXFWXUHVRISRO\DPLGHVWHQGWRIRUPVWDEOHVWUXFWXUHVHJWKLFNODPHOODHGXHWRWKH
ORQJ SHULRG RIPHOWLQJ WLPH$W DQ LQFUHDVHG KHDWLQJ UDWH D UHFU\VWDOOL]DWLRQ SURFHVV FDQQRW WDNH SODFH DQ\PRUH
(KUHQVWHLQ5LHGHOHWDO7KHKHDWLQJUDWHKDVDQLQIOXHQFHRQWKHWHPSHUDWXUHLQWHUYDORIWKHPHOWLQJSRLQW
DQGWKHFU\VWDOOL]DWLRQSRLQW$OVRWKHIRUPDWLRQRIWKHPHOWLQJDQGFU\VWDOOL]DWLRQSHDNLVLQIOXHQFHGDOWKRXJKWKH
SHULRGRI WLPHRI WKHPHOWLQJRU FU\VWDOOL]DWLRQH[FHHGV WKHDFWXDO WUDQVLWLRQ WHPSHUDWXUH$ UHDVRQ IRU WKDW LV WKH
KLJKHU PRELOLW\ RI SRO\PHU FKDLQV ZLWK DQ LQFUHDVLQJ WHPSHUDWXUH DQG FRQQHFWHG WR WKDW WKH GHFUHDVH RI SDUWLDO
YDOHQFH IRUFHV $OVFKHU  0RUHRYHU LW ZDV GHPRQVWUDWHG WKDW D YDULDWLRQ RI WKH FRROLQJ UDWH GUDVWLFDOO\
LQIOXHQFHV WKH FU\VWDOOL]DWLRQ EHKDYLRXU RI SRO\DPLGH +HUHE\ D GHFUHDVH RI WKH FU\VWDOOL]DWLRQ SHDNZLWK DQ
LQFUHDVLQJFRROLQJUDWHFDQEHREVHUYHG$OVRWKHSHDNDUHDLVGHFUHDVHGZKLFKLPSOLHVORZHUFU\VWDOOLQLW\'XULQJ




2.1. The instrument 
2.1.1. The Laser-High-Speed-DSC 
)RUWKLVVSHFLDOVHWXSRIWKH/DVHU+LJK6SHHG'6&DFRPELQDWLRQRIDFRPPHUFLDO)ODVK'6&IURP0HWWOHU




VDPSOH LV H[SRVHG WR ODVHU UDGLDWLRQ7KLVPHDQV WKDW D6/6SURFHVV LQ D YHU\ VPDOO VFDOH LV LPLWDWHGZKLOH LW LV
WKHUPDOO\DQDO\]HG$WILUVWWKHODVHUEHDPLVGHIOHFWHGE\DPLUURUV\VWHPDQGLVWKXVWDUJHWHGRQWRERWKWKHVDPSOH
 Lydia Lanzl et al. /  Physics Procedia  83 ( 2016 )  981 – 990 983
DQGWKHUHIHUHQFHVLWHWRWKHVDPHGHJUHHVHH)LJE$QDSHUWXUHDOORZVDGHIOHFWLRQRIWKHODVHUEHDPHLWKHUWR
WKHUHIHUHQFHVLWHRUWRWKHVDPSOHVLWHZKLFKLVQHFHVVDU\IRUWKHODVHUDGMXVWPHQW7KHUHE\WKHVDPHODVHUSRZHU















2.1.2. Chip sensor 

)RUWKLVPHDVXUHPHQWD0XOWL67$58)66HQVRULVXVHGDWZLQVHQVRUZKLFKLVEDVHGRQWKH0(060LFUR
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2.2. Sample preparation 
7RUHDOL]HVXFKKLJKKHDWLQJDQGFRROLQJUDWHV WKHPDVVRIWKHVDPSOHKDVWREHPLQLPL]HG1RSDQRUVDPSOH
KROGHU LVXVHG WKHVDPSOHPDVVUDQJHV LQEHWZHHQJDQGQJ UHVSHFWLYHO\VR WKHVDPSOH LVQRWZHLJKDEOH+LJK
VDPSOHPDVVHVXVHGLQFRQYHQWLRQDO'6&PHDVXUHPHQWVaPJFRPSDUHGWRWKHYHU\ORZVDPSOHDPRXQWIRU



















2.3. The measurement 
7KHWHPSHUDWXUHSURJUDPVHH)LJLVVHWWRSURFHVVFRQGLWLRQVVRWKDWWKHODVHUVKRWLVFRQGXFWHGDWZRUNLQJ
WHPSHUDWXUHHJ&7KHILUVWVWHSLVWRKROGWKHWHPSHUDWXUHDW&IROORZHGE\DKHDWLQJVWHSXSWRWKH
WHPSHUDWXUH RI WKH EXLOGLQJ FKDPEHU  &ZLWK D KHDWLQJ UDWH RI . V  ,Q WKH WKLUG SKDVH  WKH
WHPSHUDWXUHRI&LVFRQVWDQW'XULQJWKLVSHULRGRIWLPHWKHODVHULVPDQXDOO\ILUHGZLWKYDULRXVLPSDFWWLPHV
E\DFRQWUROV\VWHP$IWHUZDUGVWKHVHQVRUWHPSHUDWXUHLVFRROHGGRZQWR&ZLWKDUDWHRI.V)RU




&KLS &KLS &KLS &KLS
6DPSOHDPRXQW
QXPEHURISDUWLFOHV
   
500 μm









KHDWLQJUDWHZKLFKLV WKHWHPSRUDOGHULYDWLRQRI WKHFKDQJHLQ WHPSHUDWXUHFDQEHFDOFXODWHG$QH[DPSOHRI WKH
DQDO\]DWLRQRI WKH VDPSOH WHPSHUDWXUH DQGKHDWLQJ UDWH LV VKRZQ LQ)LJ 7KHPD[LPXP VDPSOH WHPSHUDWXUH LV






2.4. Design of experiment 
7KH UHSHDWDELOLW\ RI WZR PRXQWLQJV RI HDFK FKLS VHQVRU LV HYDOXDWHG DV ZHOO DV WKH LQIOXHQFH RI WKH VDPSOH
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:HJQHU :HJQHU  GHVFULEHV DQ HQHUJ\ GHQVLW\ RI (    -PP DV WKH VWDQGDUG YDOXH LQ LQGXVWULDO
DSSOLFDWLRQ7KHSDUDPHWHUVDVVKRZQLQ7DEOHZHUHFKRVHQLQRUGHUWRWHVWWKHORZHUDQGXSSHUERXQGDU\RI
LQGXVWULDOXVHGHQHUJ\GHQVLWLHV7KHSDUDPHWHUVHWXSRI3/ :DQGDODVHULPSDFWWLPHRIW/ PVUHVXOWVLQDQ
HQHUJ\GHQVLW\RI( -PP3/ :DQGW/ PVHTXDOV( -PP&RPSDUDEOHWRWKHVWDQGDUG
HQHUJ\GHQVLW\RI( -PPLVWKHSDUDPHWHUVHWXSRI3/ :DQGW/ PVZKLFKUHVXOWVLQ( -
PP
5HVXOWVDQGGLVFXVVLRQ
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7KH \LHOGHG WHPSHUDWXUHV RI  & PLJKW KDYH DQ LQIOXHQFH RQ PDWHULDO GHJUDGDWLRQ ZKLFK FRXOG EH








SRZHU DQG ODVHU LPSDFW WLPH OHDGV WR D KLJKHU VDPSOH WHPSHUDWXUH ZKHUHE\ WKH YDULDQFH DOVR LQFUHDVHV 7KH







HQHUJ\ GHQVLW\ RI (    - PP ,Q WKH /DVHU+LJK6SHHG'6& PHDVXUHPHQWV DV VKRZQ LQ )LJ  D
WHPSHUDWXUHRIDSSUR[LPDWHO\&LVUHDFKHG7KLVLQGLFDWHVWKDWWKHPHDVXUHGWHPSHUDWXUHVE\WKH/DVHU+LJK
6SHHG'6&OLHZLWKLQDUHDOLVWLFPDJQLWXGHRIRUGHU
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6R LI WKH WUDQVPLVVLRQ LV LQFUHDVHGPRUHHQHUJ\ZLOOEH WUDQVIHUUHG WKURXJK WKHDFWXDOPDWHULDO OD\HURQWRGHHSHU



















 VKRZ WKH VDPHDYHUDJH VDWXUDWLRQYDOXH DV FKLS DW3/ :DW DURXQG.PLQZLWK D VWLOO
FRQVLGHUDEOHHUURU7KHPD[LPXPHUURURIFKLSLVDQGRIFKLS











7KH FDOFXODWHG KHDWLQJ UDWHVPDNH D VWDWHPHQW KRZ IDVW WKHPDWHULDO LQ WKH 6/6 SURFHVV LV KHDWHGZKLOH LW LV
H[SRVHGWRODVHUOLJKW6RWKHKHDWLQJUDWHLVGHSHQGHQWRQWKHODVHUORDG6LQFHWKHSURSHUWLHVRISRO\PHUVDUHYHU\
VHQVLWLYHWRWLPHDQGHQHUJ\EDVHGSURFHVVHVWKHHVWLPDWLRQRIDFTXLUHGKHDWLQJUDWHVLVHVVHQWLDOWRXQGHUVWDQGWKH
PDWHULDO¶VEHKDYLRXUDQGKHQFH WKHSDUWV¶SURSHUWLHV'UXPPHUHW DO 'UXPPHU'UH[OHU HW DOSURYHG WKDW
ZLWKDQLQFUHDVLQJKHDWLQJUDWHWKHVXUIDFHWHPSHUDWXUHDOVRLQFUHDVHV7KHUHDVRQIRUWKLVLVDKHDWDFFXPXODWLRQRQ
WKH VXUIDFH OHDGLQJ WR D GHFUHDVH RI WKH WLPH IRU KHDW WUDQVIHU WR WKH VXUURXQGLQJ SRZGHU EHG LQ WKH SURFHVV
$QDORJRXVO\ZLWKDQLQFUHDVLQJODVHULPSDFWWLPHWKHHQHUJ\FDQQRWEHWUDQVIHUUHGLQWRWKHVDPSOHEXWDFFXPXODWHV
RQWKHVXUIDFHLQVWHDGDQGOHDGVWRDVDWXUDWLRQDIWHUW/ PV
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6XPPDU\DQG2XWORRN
7KH H[SHULPHQWDO VHWXS RI WKH/DVHU+LJK6SHHG'6& LV LQWURGXFHGZKLFK DOORZV D SURFHVVRULHQWHG WKHUPDO




WHVWHG ,W FRXOGEH VKRZQ WKDWZLWKDQ LQFUHDVHRI WKH ODVHU LPSDFW WLPHDQG ODVHUSRZHU WKH VDPSOH WHPSHUDWXUH
LQFUHDVHV+RZHYHUWKHHUURUDWSDUDPHWHUVHWXSVZKLFKDUHUHVSRQVLEOHIRUDKLJKHQHUJ\LQSXWLVVWLOOKLJK
3RVVLEOHKHDWLQJUDWHV WKDWPLJKWEHDFKLHYHG LQ WKHSURFHVVZKLOH WKHPDWHULDO LVH[SRVHG WR ODVHU OLJKWFDQEH
FDOFXODWHG$VDWXUDWLRQDIWHUDODVHULPSDFWWLPHRIW/ PVWDNHVSODFHDWDOOWHVWHGODVHUSRZHUV7KHYDULDWLRQRI
WKHXVHGVDPSOHDPRXQW OHDGV WR WKHDVVXPSWLRQ WKDWD ORZVDPSOHDPRXQW OHDGV WRDZDUPLQJRI WKHVHQVRU LQD
JUHDWHU H[WHQW GXH WR WKH KLJKHU WUDQVIHU RI WKH ODVHU EHDP WKURXJK WKH VDPSOH$OVR LQWHUIHUHQFHV RQ WKLQ OD\HUV
PLJKWRFFXU1HYHUWKHOHVV WKH/DVHU+LJK6SHHG'6&SHUIRUPVDVDUHSURGXFLEOHPHWKRGIRU WKHUPDOYDOXHV WKDW
RFFXULQWKH6/6SURFHVV<HWQRPHDVXUHPHQWVRQEXONJRRGVDUHSRVVLEOHEXWRQO\SDUWLFOHZLVH
3HUVSHFWLYHO\ WKH LQIOXHQFH RI WKH OD\HU WKLFNQHVV RI WKH VDPSOH ZLOO EH WHVWHG LQ RUGHU WR DFKLHYH D IXOO
DEVRUSWLRQRIWKHODVHUHQHUJ\LQWKHPDWHULDO7KLVZLOOEHFRQGXFWHGE\WKHDSSOLFDWLRQRIPRUHSRZGHUSDUWLFOHVRQ
WKHH[LVWLQJVDPSOHPHOWILOP)XUWKHUPRUHWKHODVHUSDUDPHWHUVDQGWKHWHPSHUDWXUHSURJUDPRIWKH)ODVK'6&ZLOO
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